Background: Preexisting dementia affects cancer care. Knowledge of how dementia affects survival after a cancer diagnosis may help guide cancer care decisions. We therefore examined the associations between preexisting diagnoses of dementia and survival from breast, colon, and prostate cancer.
tients. Most of the excess deaths came from noncancer causes; 33.3% of those with a dementia diagnosis died within 6 months of a cancer diagnosis, compared with 8.5% of patients without dementia. Less than 17.0% of the excess mortality in patients with dementia who had breast or colon cancer was explained by a more advanced cancer stage at diagnosis. None of the excess deaths in prostate cancer was explained by stage at diagnosis. For all 3 cancers, the presence of preexisting dementia diagnoses attenuated the relationship between stage at diagnosis and survival.
Conclusions: Preexisting dementia diagnoses were associated with high mortality, mostly from noncancer causes. The effect of cancer stage at diagnosis on mortality was significantly reduced in older patients with precancer diagnoses of dementia. Med. 2008; 168(18) : [2033] [2034] [2035] [2036] [2037] [2038] [2039] [2040] T HE INCIDENCE OF BOTH DEmentia and cancer increases with age. For those aged 65 years and older, the prevalence of dementia is about 1 in 10.
Arch Intern
1 Approximately 4.5 million Americans have Alzheimer dementia, and the number is projected to triple by the year 2050. 1, 2 Similarly, for those aged 60 to 79 years, the probability of developing invasive cancer is 1 in 3 for men and 1 in 4 for women. 3 Thus, the probability of co-occurrence of both dementia and cancer in the same patient rises with increasing age.
Cognitive impairment may interfere with the diagnosis and treatment of older patients with cancer. Two recent studies 4, 5 have reported an association of preexisting dementia with later-stage cancer at diagnosis. In their analysis of approximately 17 500 older patients with invasive colon cancer, Gupta and Lamont 4 found that a precancer dementia diagnosis was associated with lower odds of undergoing diagnostic tissue biopsy and higher odds of having unstaged cancer. In another study 5 of 50 460 older patients with breast cancer, a diagnosis of dementia was independently associated with latestage breast cancer at diagnosis. There is, however, little information on how dementia affects survival after a cancer diagnosis. Dementia increases the risk of noncancer deaths in patients with cancer. 6 Pneumonia is the most common cause of death in severe dementia, while heart disease and stroke are common causes of death in mild to moderate dementia. 7 Knowing how comorbid dementia affects deaths from cancer and from noncancer causes may help guide cancer care decisions. Such knowledge may also help answer important clinical questions. Is screening for cancer appropriate in patients with dementia diagnoses? What is the appropriate level of care (eg, palliative vs aggressive treatment) for cancer in the context of preexisting dementia diagnoses? The present study examined the effect of a preexisting diagnosis of dementia on deaths from cancer and other causes in older adults diagnosed as having cancer of the breast, colon, or prostate. These sites were chosen because commonly used screening tests exist for each of them. We identified patients with dementia diagnoses through Medicare claims linked to the National Cancer Institute's Surveillance, Epidemiology and End Results (SEER) tumor registry data. 5, 6, 8, 9 We hypothesized that the presence of dementia diagnoses would be associated with increased mortality from cancer and noncancer causes in older adults with these cancers. We further hypothesized that the stage of the cancer at diagnosis would have less of an effect on survival in patients with dementia than on those without dementia.
METHODS
The present study was reviewed and approved by the institutional review board of the University of Texas Medical Branch.
DATA SOURCES
We used SEER-Medicare linked data for this study. 8, 9 The SEER program supports population-based cancer registries covering 14% of the US population. Ninety-three percent of those with cancers at 65 years or older were matched with their Medicare enrollment records. The SEER-Medicare database includes patient-level demographic and cancer-specific variables: age, ethnicity, type of cancer, month and year of cancer diagnosis, and extent of cancer (eg, stage, tumor size/ extension, and histologic grade). It also includes selected socioeconomic characteristics of the census tract where the patient resides at the time of diagnosis.
IDENTIFICATION OF PATIENTS WITH CANCER
Our study population was selected from SEER data in the Patient Entitlement and Diagnosis File. It included all Medicare beneficiaries diagnosed as having cancer from January 1994 through December 1999. The population comprised 2 groups, defined on the basis of comorbid dementia with claims data. The group with comorbid dementia included Medicare beneficiaries who received a diagnosis of dementia and related disorders between January 1991 and December 1999, within the 3 years before their cancer diagnosis. The comparison group was participants with no known diagnosis of dementia. We excluded all individuals younger than 68 years at the time of diagnosis, those who did not have full coverage of Medicare Parts A and B, and those who were enrolled in a health maintenance organization at any time during the period from 3 years before the diagnosis of cancer to December 31, 2001, or death. Our sample thus comprised 106 061 patients diagnosed as having breast, colon, or prostate cancer.
IDENTIFICATION OF PATIENTS WITH A PREEXISTING DIAGNOSIS OF DEMENTIA
We used the method described by Taylor et al 10 to identify all Medicare patients with a preexisting dementia diagnosis using diagnosis codes as recorded in the Medicare claims data files during the 3-year period before cancer diagnosis. Taylor and colleagues linked up to 5 years of Medicare claims data to clinical files of more than 400 patients known to have a clinical diagnosis of dementia. The claims data files included the physician outpatient and the physician supplier claim files. Any dementia diagnosis at any visit and at any position of the listed diagnoses by the providers was used. With 3 years of data from physician supplier and physician outpatient claim files, the investigators were able to correctly identify 87% of their patients with dementia by using general International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CD) dementia codes as listed. Adding hospital files or using 5 years of claims data had little effect on the dementia identification rate. The ICD-9-CM codes at any visit and in any position from inpatient, hospital outpatient, and physician claims were used to identify patients with diagnoses of dementia. The ICD-9-CM codes used to define Alzheimer disease and related dementias were 331.0 to 331. 2 
STATISTICAL ANALYSIS
The proportion of patients with a preexisting dementia diagnosis across strata of patient characteristics and the distribution of stage at diagnosis between patients with and without dementia for each cancer were calculated. The Kaplan-Meier method was used to generate survival curves for patients with and without a preexisting dementia diagnosis. Two Cox proportional hazard models were built to test the association between a preexisting dementia diagnosis and cancer-specific mortality and overall mortality, with and without additional adjustment for cancer stage, among each type of cancer. The mediation effect of cancer stage on the association between a preexisting dementia diagnosis and mortality was estimated by the percentage change of additional risk from dementia between the two Cox models. 12 In these survival analyses, patient data were censored on December 31, 2001. The interaction between a preexisting dementia diagnosis and cancer stage on the relative risk of mortality (moderation effect) was evaluated with a Cox model for each type of cancer. The cancer and noncancer excess mortality associated with dementia was estimated from logistic regression models adjusted for confounding variables. In these logistic regression models, the outcomes of cancer death and noncancer death were modeled separately. For the calculation of excess mortality over 5 years, only patients diagnosed from January 1994 through December 1996 with 5 years of follow-up were included. All analyses were performed with the use of SAS version 9.1 (SAS Institute Inc, Cary, North Carolina).
RESULTS
Our sample was composed of 31 935 patients with breast cancer, 26 891 with colon cancer, and 47 235 with prostate cancer ( Table 1) . The prevalence of precancer diagnoses of dementia varied by cancer: 7.4% in patients with breast cancer, 10.0% for colon cancer, and 5.1% for prostate cancer. All differences in prevalences of dementia by demographic characteristics were significant at P Ͻ .001. Preexisting diagnoses of dementia were more prevalent in patients who were older, black, female, unmarried, less educated, and living in areas with a high percentage of poverty (Table 1) . Preexisting diagnoses of dementia also increased with number of comorbidities.
EFFECT OF A DEMENTIA DIAGNOSIS ON CANCER STAGE AT DIAGNOSIS
Patients with cancer who had preexisting diagnoses of dementia were significantly less likely to be diagnosed at an early stage of cancer ( Table 2 ). This likelihood varied by cancer site, with the highest effect in breast cancer: 28.0% of patients with breast cancer with dementia were diagnosed at stage 1 compared with 50.7% of those without dementia. Patients with dementia diagnoses were also significantly more likely to be diagnosed at an unknown stage of cancer. For example, 22.5% to 22.7% of patients with dementia (vs 6.4% to 7.5% of patients without dementia) were diagnosed at an unknown stage of colon or breast cancer, respectively.
EFFECT OF A DEMENTIA DIAGNOSIS ON SURVIVAL
The Figure presents survival curves for patients with breast, colon, and prostate cancer, stratified by whether a All differences in prevalences of dementia by demographic characteristics were significant at P Ͻ .001.
b Of the 106 061 subjects with cancer, 4821 subjects had missing data. Figure. Kaplan-Meier survival curves for older patients with breast, colon, and prostate cancer, stratified by whether they carried a preexisting diagnosis of dementia. The group with dementia included Medicare beneficiaries who received a diagnosis of dementia between January 1991 and December 1999, within the 3 years before their cancer diagnosis. International Classification of Diseases, Ninth Revision, Clinical Modification codes at any visit and in any position from inpatient, hospital outpatient, and physician claims were used to identify patients with a precancer diagnosis of dementia. Table 3 presents mortality at 1 and 5 years after a cancer diagnosis for patients with and without a preexisting diagnosis of dementia. These analyses were adjusted for age, other comorbidities, and other demographic factors. The analyses separately assess deaths from cancer and deaths from all other causes. For each of the 3 cancers, dementia was associated with a greater absolute increase in deaths from noncancer causes than from cancer causes. For example, the adjusted percentage dead from noncancer causes within 5 years of a breast cancer diagnosis was 31.8% in patients with dementia and 16.2% in patients without dementia, a 15.6% absolute difference. By contrast, the absolute difference in 5-year mortality from cancer between patients with breast cancer with and without dementia was 4.8%. For prostate cancer, the absolute difference between demented and nondemented patients was 12.7% for noncancer deaths vs 2.8% for cancer deaths, and for colon cancer the respective values were 12.8% vs 3.5%. Similar patterns were seen with 1-year mortality rates (Table 3) . Table 4 presents 3 sets of adjusted hazard rates of mortality: mortality from breast, colon, and prostate cancer; mortality from other causes; and all-cause mortality, associated with a diagnosis of dementia. In model 1, adjustments were made for age, ethnicity, sex (for colon cancer), marital status, SEER region, educational level, income, comorbidity (other than dementia), year of diagnosis, and other prognostic factors. Model 1 shows that a preexisting diagnosis of dementia was associated with increased mortality from all causes, mortality from cancer, and mortality from noncancer causes in all 3 cancers. In further analyses, we stratified patients with a dementia diagnosis into those with Alzheimer dementia, vascular dementia, and other dementias. All categories were associated with substantially decreased survival (data not shown).
Model 2 in Table 4 examines the effect of stage at diagnosis on the relationship of a dementia diagnosis to survival. Looking at cancer-specific mortality, controlling for stage at diagnosis had a modest effect in patients with breast and colon cancer and no effect in patients with prostate cancer. The effect was still present but smaller when looking at all-cause mortality. The mediation effect of cancer stage on the association between a diagnosis of dementia and mortality was calculated from 12 Controlling for stage at diagnosis explained 16.4% of the excess in all-cause mortality in breast cancer associated with a dementia diagnosis, and 13.6% of the excess in all-cause mortality in colon cancer associated with a diagnosis of dementia (both P Ͻ.001). Abbreviation: CI, confidence interval. a The cancer and noncancer excess mortality associated with a dementia diagnosis was estimated from logistic regression models adjusted for age, comorbidities (other than dementia), and other demographic factors. The regression analyses assessed deaths from cancer and deaths from all other causes separately. For the 5-year excess mortality, only patients diagnosed from January 1994 through December 1996 with 5 years of follow-up were included (n = 16 173, 13 766, and 24 693 for patients with breast, colon, and prostate cancer, respectively). For each of the three cancers, dementia was associated with a greater absolute increase in deaths from noncancer causes than deaths from cancer causes.
In Table 4 there were significant interactions between a diagnosis of dementia and cancer stage at diagnosis on cancer-specific and all-cause survival, for each of the 3 cancers (P Ͻ.001 for each interaction). Consequently, we examined the effect of stage at diagnosis on survival, after stratifying by whether there was a previous diagnosis of dementia. As shown in Table 5 , the relationship between stage at diagnosis and mortality is diminished in patients with a preexisting diagnosis of dementia. This is true for cancer-specific mortality and for all-cause mortality. For example, the hazard of death from any cause associated with a diagnosis of stage 4 vs stage 1 breast cancer is 10.35 in patients without a dementia diagnosis vs 4.03 in patients with a dementia diagnosis.
COMMENT
The results of this study can be summarized as follows. First, the presence of a preexisting diagnosis of dementia was associated with decreased survival after a diagnosis of breast, colon, or prostate cancer. Second, a dementia diagnosis was associated with increased mortality from cancer and from noncancer causes. The absolute increase in deaths associated with a dementia diagnosis was considerably larger from noncancer causes of death than from deaths from cancer. Third, a dementia diagnosis was associated with increased odds of being diagnosed at an unknown stage of cancer. Patients diagnosed at an unknown stage in SEER data tend to have survival profiles similar to those diagnosed with stage 4. 13 Fourth, for colon and breast cancer, the increase in cancer deaths with a dementia diagnosis is partly explained by more advanced stage at diagnosis. Diagnosis at a more advanced cancer stage explained 16.4% of increased mortality associated with a dementia diagnosis in breast cancer and 13.6% for colorectal cancer.
In the case of prostate cancer, adjusting for stage had no effect on the cancer-specific mortality associated with dementia. As opposed to breast and colorectal cancer, stage at diagnosis in prostate cancer explains little of the variance in all-cause mortality.
14 Finally, the effect of stage at diagnosis on cancer-specific or all-cause mortality after a cancer diagnosis was substantially reduced in patients with a dementia diagnosis.
Increasing attention has been paid to challenges encountered when screening or treatment guidelines are applied to older patients. [15] [16] [17] One message is that guidelines generated from studying younger populations are not always appropriate in the elderly. Boyd et al 15 discussed the issues of multiple comorbidities resulting in a burden of multiple recommended evaluations and resultant polypharmacy. Defining appropriateness of care in the context of comorbidities is complex. The complexity arises in part from the difficulty in balancing disease-specific guidelines with health-related quality of life and life expectancy of elderly patients with multiple comorbidities. 16 Also, the decreased life expectancy of older persons might result in a reduced theoretical benefit of many screening tests. Gross and colleagues 17 discussed this in the context of cancer screening, suggesting that an estimate of life expectancy be used when decisions are made about cancer screening in older patients with multiple comorbidities. Our study adds to this discussion by providing information on survival in 1 important subgroup of older individuals: those with a diagnosis of dementia. Abbreviations: CI, confidence interval; HR, hazard ratio. a There were significant interactions between a dementia diagnosis and cancer stage at diagnosis on cancer-specific and all-cause mortality for each of the 3 cancers (P Ͻ.001 for each interaction). The effect of stage at diagnosis on mortality was estimated from Cox proportional hazard models, with inclusion of the interaction between dementia diagnoses and cancer stage.
b Analyses also controlled for age, ethnicity, sex (for colon cancer), marital status, Surveillance Epidemiology and End Results region, education, income, comorbidity (excluding dementia), year of diagnosis, and grade (estrogen receptor for breast cancer).
The patient with dementia is a challenge to any health care provider. Issues of consent for testing become more difficult. In addition, in patients with moderate to severe dementia, a seemingly minor process such as a blood draw or screening mammogram might be perceived by the patient as an assault, thereby greatly increasing the emotional distress of the procedure for the patient, the caregivers, and the provider. In short, the cost-benefit analysis may be altered by the increase in the emotional costs for the participants. Our results suggest that the benefit of such screening is also altered. Survival after a cancer diagnosis is much worse among older subjects with a dementia diagnosis than in those without a diagnosis of comorbid dementia. Most of the excess mortality was not from the cancer. This suggests that better cancer screening or treatment of those patients would not greatly affect this excess mortality. Indeed, while patients with dementia diagnoses were more likely to present with a more advanced stage of cancer at diagnosis, adjusting for differences in stage at diagnosis had a relatively small effect on deaths in patients with dementia who had breast or colon cancer, and no effect in those with prostate cancer.
These findings do not directly answer the question of whether to screen for cancer in patients with dementia diagnoses, but they do suggest that the potential benefit of such screening is considerably less in patients with dementia diagnoses than in older patients without dementia. This finding is analogous to the results of Satariano and Ragland, 18 who found a change in the relationship of stage at diagnosis and survival in women with multiple serious comorbidities. In older women with breast cancer and severe comorbidities, early stage at diagnosis conferred no survival advantage. 18 In view of the limited survival benefits from early cancer diagnosis in older patients with diagnoses of dementia, some authors have recommended informing patients and their caregivers that cancer screening tests such as mammography might pose more harms than benefits in those with dementia diagnoses. 19 Indeed, the previously reported findings of lower use of invasive diagnostic and staging procedures in patients with cancer who have dementia diagnoses may reflect good clinical judgment on the part of caregivers and clinicians. 4, 5 Our study has some limitations, including concerns about validity and completeness of claims data identifying cancer care data. Several studies showed good internal and external validity regarding the use of Medicare claims data for outcomes research in breast, colon, and prostate cancer. [20] [21] [22] One issue is the accuracy and completeness of using Medicare claims in identifying patients with dementia. 10, 23, 24 The population of patients with dementia differs from the population of patients who have been given a diagnosis of dementia by their physicians. We are studying the latter population. It would be expected to underrepresent individuals with early or milder dementia 23 and those with poor access to medical care. Taylor et al 10 examined sensitivity of using up to 5 years of Medicare claims in 417 patients known to have a clinical diagnosis of dementia. With 3 years of data from the physician supplier and hospital outpatient claims files, investigators were able to correctly identify 87% of patients with dementia by using ICD-9-CM dementia codes. 10 Because Medicare claims likely underreport patients with early dementia, 23 our findings largely reflect the effect of preexisting diagnoses of moderate to severe dementia on survival after a cancer diagnosis. In addition, we did not include mild cognitive impairment (ICD-9-CM diagnosis code 331.83) in our definition of patients with a dementia diagnosis. Thus, our results should not be generalized to patients with early dementia or mild cognitive impairment, who have a longer life expectancy than patients with more advanced dementia. 25 For example, median survival time for patients with early dementia was about 7 years compared with 3.6 years for patients with moderate to severe dementia (Mini Mental State Examination score, Յ17). 25 In addition, the cognitive resources of patients with early dementia are such that they can still participate in decisions related to cancer screening and treatment. For older patients with more advanced dementia, our data suggest that adherence to cancer care guidelines generated from populations with normal cognition may yield limited survival benefits.
Because our analysis is based on the experiences of older patients with cancer enrolled in fee-for-service Medicare, our findings may not be applicable to younger patients or patients enrolled in Medicare health maintenance organizations. Our study has several strengths, including its large sample size, availability of inpatient and outpatient data, information on cause of death, and a wide geographic representation of the United States.
In summary, the data show that older patients with cancer and a dementia diagnosis have a high mortality, which is mostly from noncancer causes. The data also show attenuation of the relationship between cancer stage at diagnosis and survival. This suggests that cancer screening guidelines generated from nondementia populations may not be appropriate in patients with a diagnosis of dementia. The data on survival could guide clinicians, patients, and caregivers in making more informed decisions about cancer screening in the context of preexisting diagnoses of dementia. Our study also raises important clinical, public health, and ethical questions on follow-up care of the increasing number of older cancer survivors. Does comorbid dementia increase the risk of toxic effects from cancer treatment? What is the appropriate level of care for cancer in the context of preexisting moderate or severe dementia? Are different models of care more appropriate for these patients? 26 These are complex questions that will require additional studies, including an examination of how dementia affects chemotherapy-related toxic effects, hospitalizations, posttreatment surveillance, cancer recurrence, and hospice use. Such studies may help in development of cancer screening guidelines that consider quality of life and life expectancy of patients living with dementia. 24, 25 Accepted for Publication: April 11, 2008 . Correspondence: Mukaila A. Raji, MD, MSc, Memory Loss Clinic, Division of Geriatrics, Department of Internal Medicine, Sealy Center on Aging, University of Texas Medical Branch, 301 University Blvd, Rte 0460, Galveston, TX 77555-0460 (muraji@utmb.edu). Author Contributions: All authors had full access to all of the data in the study and take responsibility for the
